Pharmacology of endogenous neuroactive steroids.
Neuroactive steroids are potent endogenous neuromodulators with rapid actions in the central nervous system. Neuroactive steroids have been claimed to have specific physiological roles in normal or pathological brain function. This article reviews the emerging evidence that progesterone-, deoxycorticosterone-, and testosterone-derived endogenous neuroactive steroids play an important role in the modulation of neural excitability and brain function. Neuroactive steroids such as allopregnanolone and allotetrahydrodeoxycorticosterone (THDOC) are extremely potent positive allosteric modulators of GABAA receptors with sedative, anxiolytic, and anticonvulsant properties. The sulfated neuroactive steroids pregnenolone sulfate (PS) and dehydroepiandrosterone sulfate (DHEAS), which are negative GABAA receptor modulators, induce anxiogenic and proconvulsant effects. Thus, natural fluctuations in neuroactive steroid levels during the menstrual cycle and stress could affect several nervous system functions. There is strong evidence that allopregnanolone and THDOC are involved in the pathophysiology of premenstrual syndrome, catamenial epilepsy, major depression, and stress-sensitive brain disorders. Neuroactive steroids PS and DHEAS have been shown to modulate memory functions. However, the significance of the testosterone-derived neuroactive steroid 3alpha-androstanediol is not well understood. Like naturally occurring neuroactive steroids, synthetic derivatives such as ganaxolone have been proven in preclinical and clinical studies to be effective anticonvulsants with great potential for human use. Future research on inhibition or stimulation of specific neuroactive steroid synthesizing enzymes could provide an improved understanding and novel approaches for the treatment of anxiety, epilepsy, and depression.